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Whoisthe Communrcaions

Engineering Branch (CEB)?
[Website URL http://archive.nlm.niih.gev]

m Part of the Lister Hill National Center for
Biomedical Communications, aresearch
arm of the NLM

B 18 Engineer/Computer scientistsat CEB

B Projectsdeal with document images, digital
X-ray Images, Visible Human color images,
Image archiving, processing, enhancement;
and communications engineering




Why s CEB Invelved with
A/

m IS

1O: Image Storage

ransmission and

Optimization Project (compression and
communicationstechniguesappliedto
Visible Human dataset): Need faster data
transfer
— BITA (sub-project): Biomedical transmission
over ATM




BITA current focus

B AccesstoBliomedical Databasesover High
Speed Satellite Link

m Goals
— Evaluatealternative methodsfor efficient

delivery of TCP datainahigh-speed ATM
environment with and without geosynchrenous
delay

— Evaluate performanceof client/server
applicationswhich provide mixed image/text
database query capability with and without
geosynchronous delay




ATM Research Network
Connectivity

m ATDnet: Advanced Technology Demonstration Network
— NLM has2 155 Mbpslinksintothe ATDnet
» Viaan NIH 622 Mbpslink to ATDnet
m MCI technology: trial network

— NLM hasa45 Mbpslink intoanMCI ATM test network

» TexasMedical Center at other end of link, through the I nstitute
for Biosciencesand Technology (partof TAMU: TexasA& M
University)

B When/WhichATM at NLM

— First ATM switchesbought end FY 95
— 2 Fore Systems ASX200BXs, 3Cisco Lightstream L 1010s




NLM-AAMnetATM Testbed
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BITA-Very Preliminary Results

File transfer rates over ATM
(Mem-to-mem, CIP, in-house machine-to-in-house machine)

3-11-97 through ATM
switch, 20 MB test file,
ping delay 1 ms

= 1-17-97 via the HDRT
attached to the ATDnet
node, 68 MB file, ping
delay 35 ms




BITA-Very Preliminary Results

File transfer rates over ATM
(CIP, 20 MB test file in-house machine-to-in-house
machine) 3-12-97 via the
HDRT using
simulated satellite
_/' circuit, ping delay
539 ms
= 1-24-97 via
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Data sets

m \\What digitized biomedical iImages/datasets
exist here?

— NHANESII (spine x-ray Images)

—Visible Human(MRI, CT, Cryosectioned
anatomic color Images)

— Possiblefutureimages: NHANESI |
(hands, knees x-ray images)




NigVAYNI=SH

m Collateral dataand x-rays from the 1976-
1980 National Health:and Nutrition and
ExaminationSurvey (NHANESII)

m Gathered by National Center for Health

Statistics (NCHS), part of the Centersfor
Disease Controel in Hyattsville, Maryland

m X-raysdigitized under contract to NCHS

m \Work donein collaboration with National
| nstitute of Arthritisand M uscul oskel etal
and Skin Diseases




NHANESI|

About 17,000 digitized x-raysof lumbar and cervical
regions
Cross section of United States population

| ateral viewsofi cervical andlumbar spinefor personsage
25-74

300 platterstotal, 100-140 GB dataset

Part of uncompressed image dataon 144 5.25” magneto-
optical plattersinajukebox

Digitized using either aLumisys 100 or 150 |aser spot
scanner/spot size 150 microns

Cervical resolution of 1463x1755x12 hbits, (5 MB)
L umbar resolution of 2048x2487x12 bits, (10 MB)




\isible Human

Dataset representing complete normal adult male and female
MRI, CT and cryesectioned anatomical Images of two cadavers
Male and femal e dataprovidedto over 700 licensees

Male Dataset

MRI: axial images of head and neck and |ongitudinal of rest of
body at 4 mm intervals, 256x256x12 bitsgray scale

CT: Axial scansof entire body at 1 mm intervalsat 512x512x12
bitsgrey scale

Anatomical cryosection (ccd scanned): Axial imagesat 1 mm
Intervalsat 2048x1216x24 bitscolor (bulk of dataset)

1871 cross-sectionsfor each mode

Completemaleset 15 GB




\isible Human

B Femae Dataset

— MRI: axial images of head and neck and longitudinal of
rest of body at 4 mm intervals, 256x256x12 bits gray.
scale

— CT: Axial scansofi entire body at 1 mm intervals at

512x512x12 bitsgrey scale

— Anatomical cryesection (ccd scanned) : Axial imagesat
.33 mmintervalsat 2048x1216x24 bitscolor as
opposed to 1 mmfor male (bulk of dataset)

» Result 1s5000 cross-sections

— Completefemaleset 40 GB




Demonstrations invelving BITTA

m Past
RSNA Chicago December 1996

H Future

— 1997 Joint M eeting of the Public Health
Conference on Records and'Stati stics and the
DataUsersConference

» Washington DC July 28-31, 1997
» MIRSandWebMIRS
» ViaATDnet at OC3rate




RSNA Demonstration

m First livevideo and audio over ATM from

NLM December 1996

B Broadcast to MD A nderson booth at RSNA
m Collaborationwith Don Schomer of MD

Anderson, Leland Ellisof 1B

/

AMU,

Larry Flournoy of ISC/TAMU, Dave
Beering of ARIES/API and many others




NLEM RSNA Demonstration
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RSNA demonstration

m UtilizedMCI, TAMU and ARIESresearch
networks

B [ aped Vvideo: explanation of use and reason fior
NHANESby NLM and NCHS/NIAM'S
col

aborators
nitially planned for live

Went to taped due toline outage between
Houston and Chicago

_Ivevideo Q and A sessionbetween NLM and
RSNA attendees after tape was
transmitted/viewed in Chicago




RSNA Demonstration

m Firstdemonstration of In-hoeuse MIRS (M edical Image Retrieval
Software) client-server softwarevia T CP/IPover ATM

— MIRSclient accessed x-ray imageshereat NLM

— WebMIRS, aJAVA applet, accessed NHANESI | x-raysvia
Netscape storedhereat NLM

m Equipment used
Optivision MPEG |1 encoder/decoder at each |ocation
Used 3 M bpstransmit video/audioNLM to RSNA (vial PVC)

Used 1 M bpsto transmit video/audio RSNA toNLM (viasame
PVC)

Studio quality cameraat NL M
Consumer gradecamcorder at RSNA




ATM T elemedicine
Benefits/Barriers

m BENEFITS
Enhanced accessto biomedical Imageresearchdata

Wider distribution of data(ATM used inthetelecommunications
system infrastructure)

Higher resolutioniimage datasets (larger imagefilesallow for
|0ssless Images)

Enhancesaccessibility of multimedia(text and images) databases
Faster network access
m BARRIERS
— Lack of native ATM applications
— Slow adoption rate of ATM technology.
— Few management toolsfor ATM networks
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